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This is not to say that detailed instruction in specific statistical meth-
ods for their own sake should be prominent in the school curriculum.
Indeed, they should not. But statistical thinking, broadly understood,
should be part of the mental equipment of every educated person. We
can summarize the core elements of statistical thinking as follows:

1.  The omnipresence of variation in processes. Individuals are vari-
able; repeated measurements on the same individual are variable.
The domain of a strict determinism in nature and in human af-
fairs is quite circumscribed.

2.  The need for data about processes. Statistics is steadfastly empir-
ical rather than speculative. Looking at the data has first priority.

3.  The design of data production with variation in mind.  Aware
of sources of uncontrolled variation, we avoid self-selected sam-
ples and insist on comparison in experimental studies. And we
introduce planned variation into data production by use of ran-
domization.

4.  The quantification of variation. Random variation is described
mathematically by probability.

5.  The explanation of variation. Statistical analysis seeks the sys-
tematic effects behind the random variability of individuals and
measurements.

Statistical thinking is not recondite or removed from everyday expe-
rience. But it will not be developed in children if it is not present in
the curriculum. Students who begin their education with spelling and
multiplication expect the world to be deterministic; they learn quickly
to expect one answer to be right and others wrong, at least when the
answers take numerical form. Variation is unexpected and uncomfort-
able. Listen to Arthur Nielsen16 describing the experience of his market
research firm with sophisticated marketing managers:

... Too many business people assign equal validity to all numbers printed on
paper. They accept numbers as representing Truth and find it difficult to work
with the concept of probability. They do not see a number as a kind of shorthand
for a range that describes our actual knowledge of the underlying condition. For
example, the Nielsen Company supplies to manufacturers estimates of sales
through retail stores. ... I once decided that we would draw all charts to show
a probable range around the number reported; for example, sales are either up
3 percent or down 3 percent or somewhere in between. This turned out to
be one of my dumber ideas. Our clients just couldn't work with this type of
uncertainty. They act as if the number reported is gospel.

The ability to deal intelligently with variation and uncertainty is the
goal of instruction about data and chance. There is some evidence
that instruction actually improves this ability. Nisbett et al.17 describe